[Changes of AC/cAMP system and phosphorylation regulation of adenylate cyclase activity in brain regions from morphine-dependent mice].
To further understand the changes of AC/cAMP system in the brain regions from morphine-dependent mice. By inducing morphine dependence in mice, we observed changes in AC/cAMP signal system, the phosphorylation regulation of adenylate cyclase (AC) activity in brain regions and effect of protein kinase A (PKA) inhibitor on the development of morphine dependence. (1) In morphine-dependent mice, AC activity, cAMP contents, and cytosolic PKA activity in striatum, hippocampus, and cerebral cortex were significantly higher than those of control. But there were no similar changes in cerebellum, and PKA inhibitor injected intracerebroventricular 15 min prior to morphine injection could inhibit the changes of AC activity; (2) These changes described above were not observed in mice treated with naloxone 30 min prior to daily morphine injection; (3) In striatum and cerebral cortex of morphine-dependent mice, level of AC phosphorylation in vitro was apparently higher as compared to control group. It indicated that the level of AC phosphorylation in vivo was decreased in morphine-dependent mice; (4) PKA inhibitor was given to mice intracerebroventricular (i.c.v.) 15 min. prior to daily morphine injection could prevent the development of morphine dependence in mice. The up-regulation of AC/cAMP-PKA signal system in some brain regions occurred in the state of morphine dependence and the effect was mediated via specific activation of opiate receptors. Furthermore, that PKA affecting AC phosphorylated state and leading to the increase of AC activity suggest that the increase of PKA activities during chronic morphine treatment could lead to the positive feedback regulation in AC/cAMP system and further potentiate the AC/cAMP system, and these may be one of important mechanisms by which chronic opiate induce dependence in target neurons.